Our method uses two electrical circuits: a sample circuit and a balance circuit.
We derived a theoretical equation to calculate signal amplitudes, which are detected in this method, based on Ohm's law and Kirchhoff's law. In the balanced state, no current flows in the bridge channels ( Figure S3a) , and the following equations are formulated for each "isolated" circuit:
where Rs, Rx, R1-k Ω , and Rv are the electrical resistances of the sample flow channels, the sensing structure, the 1-kΩ resistor, and the variable resistor, respectively. Vs and Vb are the applied voltages for the sample and balance circuits, respectively. Isample and Ibalance are currents in the sample and balance circuits, respectively. Since potential differences between both ends of the sensing structure (Rx) and the 1-kΩ resistor (R1-k Ω ) are the same in the balanced state, Eqs (S1) and (S2) are transformed as:
When a sample is passing through a sample flow channel, the current in the sample circuit changes from Is to Isample+ΔI'sample ( Figure S3c ):
where ΔRS and ΔI'sample are resistance change of that sample flow channel and current change in the sample circuit by sample introduction, respectively. This situation will also occur when the sample is passing through a later sample flow channel. At this time, the potential difference between both ends of the sensing area (Px) is decreased by the decreasing current, and the signal (Ihill) flows to an Ampere meter to compensate for the potential difference between points 1and 2. At the same time, the balanced state is lost.
The following equation is the sum of the voltages of the circuit surrounded by the orange 
